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(54) CHARGE CONTROLLING AGENT AND ELECTROPHOTOGRAPHIC TONER 

(57)Abstract: 

PURPOSE: To obtain a charge controlling agent and a 
toner excellent independency of charges and picture 
qualities against environmental conditions which is 
diffused to generate bad odorous matter by using a 

charge controlling agent comprising a specified polymer / n v tt % 

quaternary salt. 

CONSTITUTION: A charge controlling agent comprising 
a polymer quaternary salt expressed by formula is used. 
In formula, R1 is a hydrogen atom or hydrocarbon group 
of 1-17 carbon number, R2 and R3 are independently 
hydrogen atoms or hydrocarbon groups of 1 8 carbon 
number, or R2 and R3 connect with each other to form 
an aromatic ring. R4 is an alkylene group of 1-12 carbon 
number which may contain an ether coupling, X- is an 

anion, and (n) is an integer 2-100. This charge controlling agent is incorporated into an 
electrophotographic toner containing at least a binder resin and coloring agent. In formula, R1 
is preferably hydrogen or alkyl group of 1 1-17 carbon number, R2 and R3 are preferably 
hydrogen, methyl groups, ethyl groups and benzo groups, and R4 is preferably a trimethylene 
group, tetramethylene group, hexamethylene group, etc. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electric charge control agent characterized by consisting of the 4th class salt of a 
macromolecule shown by the following general formula (1). 
General formula (1): [Formula 11 




n 



(Among a formula, as for Rl, R2 and R3 are hydrogen or the hydrocarbon group of CI - C8 
independently respectively about hydrogen or the hydrocarbon group of CI - CI 7, or R2 and R3 are 
connected mutually and they may form the ring.) R4 About the alkylene group of CI - CI 2 which may 
include ether linkage in the radical, it is X. - n expresses the integer of 2- 1 00 for an anion. 
[Claim 2] The toner for electrophotography characterized by containing an electric charge control agent 
according to claim 1 further in the toner for electrophotography which contains binder resin and a 
coloring agent at least: 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an electric charge control agent and the toner for 
electrophotography. It is related with the electric charge control agent of forward electrification nature, 
and the toner for electrophotography using this in more detail. 
[0002] 

[Description of the Prior Art] The development by the xerography makes the toner charged by friction 
with a carrier, a sleeve, etc. adsorb electrostatic to the electrostatic latent image formed on the photo 
conductor, and is performed by carrying out heating fixing of the toner which imprinted this toner in the 
paper and imprinted it further with a hot calender roll or flash plate light. So, in order to obtain a clear 
image, it is necessary to adjust this toner so that it may have the proper amount of electrifications. The 
electric charge control agent of forward or negative electrification nature is added from the former by 
the toner for electrophotography in order to control this amount of electrifications. Among these, as an 
object of a macromolecule system, the block polymer (resin of USP4,925,764 publication etc.) of 
polyamine resin (resin given in JP,53-13284,B etc.), the acrylic resin (resin given in JP,62-210472,A 
etc.) which has a quarternary-ammonium-salt radical, a quarternary-ammonium-salt radical content 
polymer, and an oleophilic polymer etc. is known for the electric charge control agent of forward 
electrification nature. 

[0003] On the other hand, reducing the malodorous substance generated from electrophotography 
equipments, such as a copying machine, is proposed from the problem of the environmental side of 
office in recent years. The component in a toner for which the low volatile matter in a toner volatilizes 
with heating when a toner being established pyrolyzes that a malodorous substance is generated from 
electrophotography equipment, and it is mainly based on the cause of low volatile matter occurring. 
Reducing the residual styrene monomer in toner binder resin, impurity aldehydes (JP,3-101746,A etc.), 
etc. is proposed in order to reduce this malodorous substance. However, when their eyes were turned to 
the electric charge control agent which is the constituent of the toner on a par with a toner binder, each 
object of a macromolecule system was lacking in thermal resistance at the electric charge control agent 
of the forward electrification nature known conventionally, and when it used for a copying machine etc. 
as a toner, it decomposed, and there was a problem of generating unpleasant aminei-like odour. As what 
solves this problem, the heat-resistant high 4th class salt (JP,62-264066,A publication) of a 
macromolecule is proposed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when the 4th class salt of said macromolecule is 
used as an electric charge control agent, there is a problem that an image with it is not obtained. [ the 
large environmental dependency of the amount of electrifications of a toner and ] [ clear on the day of 
rainy weather ] 
[0005] 

[Means for Solving the Problem] this invention persons reached this invention, as a result of inquiring 
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wholeheartedly for the purpose of obtaining the electric chpge^onfo^ ton^which were hard 

to generate a malodorous substance and were excellent in the amount of electrifications, and the 
environmental dependency of copy image quality. NamelyHi^^^ agent 
characterized by this invention consisting of the 4th class salt of a giant molecule shown by the 
following general formula (1); it is the toner for electrophotography characterized by containing the 
above-mentioned electric charge control agent further in the toner for electrophotography which 
contains binder resin and a coloring agent at least in a list. 
General formula (1) : [0006] 
[Formula 2] 

' R, X-\ 



\ 




-R, 



/ 



n 




[0007] (Among a formula, as for Rl, R2 and R3 are hydrogen or the hydrocarbon group of CI - C8 
independently respectively about hydrogen or the hydrocarbon group of CI - CI 7, or R2 and R3 are 
connected mutually and they may form the ring.) R4 About the alkylene group of CI - CI 2 which may 
include ether linkage in the radical, it is X. - n expresses the integer of 2- 1 00 for an anion. 
[0008] It sets to a general formula (1) and is Rl. As hydrogen or a hydrocarbon group of CI - C17 
hydrogen and the alkyl group (a methyl group, an ethyl group, and n-propyl group --) of CI - CI 7 An 
iso-propyl group, n-butyl, a cyclohexyl radical, n-pentyl radical, An undecyl radical, a tridecyl radical, a 
pentadecyl group, a heptadecyl radical, etc., An alkenyl radical (an undecenyl radical, a tridecenyl 
radical, heptadecenyl radical, etc.), Alkylphenyl radicals (a pentyl phenyl group, a hexyl phenyl group, 
an octyl phenyl group, a nonylphenyl radical, DESHIRU phenyl group, etc.), aryl groups (phenyl group 
etc.), aralkyl radicals (benzyl etc.), etc. are mentioned. Things desirable [ among these ] are hydrogen 
and the alkyl group of CI 1-C17, and still more desirable things are an undecyl radical, a tridecyl radical, 
a pentadecyl group, and a heptadecyl radical. 

[0009] R2 And R3 Hydrogen, or CI - C8 As a hydrocarbon group, hydrogen, alkyl groups (a methyl 
group, an ethyl group, a propyl group, butyl, a hexyl group, octyl radical, etc.), aryl groups (phenyl 
group etc.), aralkyl radicals (benzyl etc.), etc. are mentioned. R2 R3 A benzoradical etc. is mentioned as 
a ring connected mutually. Things desirable [ among these ] are hydrogen, a methyl group, an ethyl 
group, and a benzoradical, and still more desirable things are hydrogen and a benzoradical. 
[0010] R4 As an alkylene group of CI - C12, a methylene group, ethylene, a trimethylene radical, a 
tetramethylen radical, a hexamethylene radical, an octamethylene radical, a deca methylene group, a 
dodeca methylene group, etc. are mentioned inside. Moreover, R4 As an alkylene group of CI which 
includes ether linkage inside - CI 2, -CH2CH20CH2CH2-, -CH2CH20CH20CH2CH2-, 
CH2CH20CH2CH20CH2CH2-, etc. are mentiqned. Things desirable [ among these ] are ethylene, a 
trimethylene radical, a tetramethylen radical, a hexamethylene radical, -CH2CH20CH2CH2-, and - 
CH2CH20CH20CH2CH2-, and still more desirable things are a trimethylene radical, a tetramethylen 
radical, a hexamethylene radical, and -CH2CH20CH2CH2- 

[001 1 ^ikf ™^jrfj ^Mm%im ^sjjMg^^^m^mm) grifts^ 1 ' such as 1( _ 

^ a** » ^^sulwm^^^m^^K^^ii^^^^aio^-) Methylsulfonic 
acidion, hydroxyn^n!nsulfonic-acid ion, etc., carboxylic-acid ion (formic acid ion, acetic-acid ion, 
and propionic-acid ion --) Boric-acid ion (boric-acid ion, metaboric acid ion, tetrafluoroboric acid ion, 
tetraphenyl borate ion, etc.), such as benzoic-acid ion, metal oxo acid ion (molybdic-acid ion, tungstic- 
acid ion, etc.), etc. are mentioned. Things desirable [ among these ] are carboxylic-acid ion, sulfonic- 
acid ion, boric-acid ion, and oxo acid ion. 

[0012] The number average degree of polymerizations n of the 4th class salt of this macromolecule are 
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2-100, and are usually 4-30 preferably [ it is desirable and ] to 3-50, and a pan. 
[0013] Instantiation of the example of the electric charge control agent of this invention mentions the 
compound respectively shown by the following-izing 3 —izing 11. 
[0014] 
[Formula 3] 



/ 





!0 3 - 

•'+ •>! - (CH 2 ) 6 



\ 




/ n 



[0015] 
[Formula 4] 

/ 



\ 




\ 



/ n 



[0016] 
[Formula 5] 
/ C 17 H 35 




/ n 



[0017] 
[Formula 6] 
/ C17H35 \ 




-(CH 2 ) 4 



/ n 



[0018] 
[Formula 7] 
/ C n H 2 3 



\ 




/ n 



[0019] 
[Formula 8] 
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( C 11 H 23 . B(0H) 4 - N 



-<CH 2 ) 10 




/ n 



[0020] 
[Formula 9] 
/ P17H35 




BF 4 ~ 



\ 



[0021] 

[Formula 10] 

f , C " H 28 . Q-C00- 



\ 



-(CH 2 ) 4 



/ n 



[0022] 

[Formula 11] 

( c 17»35 • 1/2-MoOf" \ 




- (CH 2 ) 2 0(CH 2 )2 



/ n 



[0023] When the^gia|^|§i||^|R|||;eh|of the electric charge control agent of this invention is 
illustrated, there is an approach to which jfflM^a#«giMf^A) and.djMi#I^ are made^reae^as^;, 
imidazole derivatives (A) - an imidazole lEmffan aSSfl muffin (2-methyhmidazole -) 2$f$T^^' 4 
imidazole, 2-propyl imidazole, 2-undecylimidazole, 2-heptadecylimidazole, 2, 4-dimethyl imidazole, 4, 
5-dimethyl imidazole, etc., Aryl imidazoles (2-phenylimidazole etc.), benzimidazole, alkyl 
benzimidazole (2-methyl benzimidazole and 2-ethylbenzo imidazole -) Arylbenzo imidazoles (2- 
phenylbenzo imidazole etc.), such as 2-propyl benzimidazole, 2-undecyl benzimidazole, and 2- 
heptadecyl benzimidazole, etc. are mentioned. A^®lfde1p|), alkylene dihalide, aralkylene (ethylene 
dichloride, ethylene dibromide, 1,3-dibromoprdpane, 1, 4-dichlorobutane, 1,4-dibromobutane, 1,6- 
dibromo hexane, 1, 8-dibromo octane, 1, 10-dibromo decane, 1, 12-dibromo dodecane, etc:) dihalide 
(xylylene dichloride etc.), the alkylene dihalide (- dichloroethyl ether, and beta and beta'beta, beta'- 
dichloro ethyl formal etc.) that includes ether linkage in a radical are mentioned, the reaction ratio of 
imidazole derivatives (A) and dihalide (B) - mol criteria -- it is - usually ~ 1:2 to 1.5:1 -- it is -- 
desirable - 1:1.3 to 1.3:1 -- it is 1:1.2 to 1.2:1 still more preferably. Moreover, mono-halide or N 
permutation imidazole can be used together in order to block the polymerization object end of the 4th 
class salt of a macromolecule if needed. As mono-halide, a methyl chloride, a methyl iodide, an ethyl 
bromide, a n-butyl bromide, a butyl chloride, a benzyl chloride, a benzyl bromide, etc. are mentioned. 
As an N permutation imidazole, 1 -methyl imidazole, 1 -ethyl imidazole, 1 -benzyl imidazole, 1 -methyl 
benzimidazole, 1-ethylbenzo imidazole, 1 -benzyl benzimidazole, etc. are mentioned. X - The alkali 
metal and ammonium salt of an anion other than a halogen can also be used together in order to make an 
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anion into anions other Jjan the halogen illustrated above. 

[0024] As ajppliSfi^ is necessary is just inactive to (A) and (B). For example, alcohols 

solvents, such as aprotic polar solvents, such as ketones, such as aromatic series solvents, such as 
benzene, toluene, and a xylene, an acetone, and a methyl ethyl ketone, dimethylformamide, 
dimethylacetamide, and dimethyl sulfoxide, a methanol, ethanol, and isopropanol, water, and these 
partially aromatic solvents are mentioned. They are an alcohols solvent and an aprotic solvent preferably 
[ among these ]. It is desirable to use alkali together in order to neutralize the hydrogen halide generated 
by the reaction. As alkali, a sodium hydroxide, a potassium hydroxide, a sodium carbonate, etc. are 
mentioned. Although it is desirable that dihalide (B) is dropped into imidazole derivatives (A) and the 
solution of alkali as for the reaction approach, it can also teach coincidence. After removing the mineral 
salt which sub**(ed) according to filtration or centrifugal separation after reaction termination, a solvent 
is distilled out, and the electric charge control agent of this invention is obtained. When a water-soluble 
solvent like a methanol, ethanol, and dimethylformamide is used for a reaction solvent, by pouring a 
reaction mixture underwater, mineral salt and a solvent can be removed to coincidence, and the 4th class 
salt of a macromolecule of powder-like this invention can also be obtained. Reaction temperature is 
usually 30-200 degrees C, and is 60-180 degrees C preferably. Since it will be easy to start side reaction 
at less than 30 degrees C if a reaction rate is slow and 200 degrees C is exceeded, it is not desirable. 
Although reaction time changes also with reaction temperature, it is usually about 2 - 20 hours. 
[0025] As BAIMBA resin which can be used for the toner for electrophotography of this invention, 
although styrene resin, polyolefine system resin, polyester system resin, epoxy system resin, 
polyurethane system resin, these mixed resin, etc: are mentioned, if it is binder resin which can be used 
for toners, it is good and anything is not limited especially. 

[0026] As styrene resin, the homopolymer of styrene and the copolymer of styrene and the monomer in 
which other copolymerization is possible are mentioned. As styrene and a monomer which can be 
copolymerized, aromatic series vinyl hydrocarbons other than styrene, an acrylic (meta) monomer, and 
other monomers are mentioned. As an aromatic series vinyl hydrocarbon, the substitution product (alpha 
methyl styrene, p-methyl styrene, p-cumyl styrene, etc.) of styrene, for example, alkylation styrene, 
halogenation styrene (KURORU styrene, KURORU methyl styrene, etc.), acetoxy styrene; 
hydroxystyrene, etc. are mentioned. (Meta) As an acrylic monomer, acrylate (meta) {the alkyl (meta) 
acrylate [methyl (meta) acrylate, ethyl (meta) acrylate, butyl (meta) acrylate, 2-ethylhexyl (meta) 
acrylate, lauryl (meta) acrylate, stearyl (meta) acrylate], etc. of CI - CI 8, hydroxyl content (meta) 
acrylate (hydroxyethyl (meta) acrylate etc.), etc.} and a nitrile group content monomer [(meta) 
acrylonitrile] etc. are mentioned. Moreover, as other monomers, vinyl ester, aliphatic series vinyl (vinyl 
acetate, propionic-acid vinyl, etc.) hydrocarbons (a butadiene, isoprene, etc.), halogenation olefins (a 
vinyl chloride, vinyl bromide, etc.), partial saturation monochrome or polycarboxylic acid [(meta) an 
acrylic acid, ethacrylic acid, a crotonic acid, a sorbic acid, a maleic acid, an itaconic acid, a cinnamic 
acid], etc., those anhydrides, those partial ester (maleic anhydride etc.) (maleic-acid monomethyl ester 
etc.), etc. are mentioned. Desirable things are the polymerization object of styrene, the copolymerization 
object of styrene and an acrylic (meta) monomer, the copolymerization object of styrene and an aliphatic 
series vinyl hydrocarbon, and the copolymerization object of the monomer in which these and other little 
copolymerization are possible among styrene resin. 

[0027] As polyolefine system resin, the following (b) - (d)s, and two or more sorts of such mixture are 
mentioned, for example. 

(**): Polyethylene, polypropylene, an ethylene alpha olefin (carbon numbers 3-8) copolymer (for 
example, ethylene 50wt% more than, especially 70wt(s)% more than thing) 

(**): maleic-acid derivative (maleic-anhydride, maleic-acid dimethyl ester, maleic-acid diethyl ester, 
maleic-acid G 2-ethylhexyl ester, etc.) addition product (Ha): of I - oxide (**) of (**) - : -- the 
copolymer of ethylene nature unsaturated carboxylic acid [(meta) an acrylic acid, an itaconic acid], etc., 
and/or the ester [alkyl (C1-C18) ester] etc. and ethylene nature unsaturated hydrocarbon (ethylene, a 
propylene, butene-1, etc.) - desirable things are polyethylene, polypropylene, and these maleic-acid 
derivatives among these. 
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[0028] As polyester system resin, the polycondensation object of dicarboxylic acid components, such as 
dicarboxylic acid and/or its ester plasticity derivative (low-grade alkyl ester, acid halide, acid 
anhydride), and a diol component etc. is mentioned. As a dicarboxylic acid component, aliphatic series 
dicarboxylic acid, such as aliphatic series dicarboxylic acid of the carbon numbers 2-30, such as 
aromatic series dicarboxylic acid, such as a terephthalic acid, isophthalic acid, a phthalic acid, 
naphthalene dicarboxylic acid, trimellitic acid and those ester (dimethyl terephthalate etc.), and acid 
halide (terephthalic-acid dichloride etc.), an adipic acid, a sebacic acid, and dodecane dibasic acid, and 
those ester (adipic-acid dimethyl etc.), and acid halide (AJIPI acid dichloride etc.), is mentioned. It is 
concomitant use of aromatic series dicarboxylic acid and aromatic series dicarboxylic acid, and aliphatic 
series dicarboxylic acid preferably [ among these ]. As a diol component, ethylene glycol, 1,3- 
propanediol, Aliphatic series diols, such as aliphatic series diols, such as 1,4-butanediol, 1 ,6-hexanediol, 
and neopentyl glycol, and alcoholates (the sodium alcoholate etc.) of those Bisphenol A, Bisphenol S, 
Bisphenol F, hydroquinone, Aromatic series diols, such as those ester (diacetyl bisphenol A etc.) and 
those alcoholates (bisphenol A disodium alcoholate etc.) The ethyleneoxide and/or the propylene oxide 
addition product of bisphenol A, Aromatic series diol alkylene oxide addition products, such as 
ethyleneoxide of Bisphenol F, and/or a propylene oxide addition product Polyalkylene glycols, such as a 
polyethylene glycol, a polypropylene glycol, and a polytetramethylene glycol, are mentioned. Things 
desirable [ among these ] are aromatic series diol alkylene oxide addition products, aliphatic series diols, 
and those concomitant use, and still more desirable things are aromatic series diol alkylene oxide 
addition products. 

[0029] As epoxy system resin, an addition condensation object, its denaturation object, etc. of bisphenol 
A and epichlorohydrin are mentioned. 

[0030] As polyurethane system resin, the polyaddition object of a diisocyanate component and a diol 
component etc. is mentioned. As a diisocyanate component, aliphatic series diisocyanate, such as 
cycloaliphatic diisocyanate, such as aromatic series diisocyanate, such as TDI and MDI, ispphorone 
diisocyanate, and Hydrogenation MDI, and ethylene di-isocyanate, and tetramethylene di-isocyanate, 
etc. is mentioned. It is aromatic series diisocyanate preferably [ among these ]. The object used for 
polyester as a diol component and the same object are mentioned. It is an aromatic series diol alkylene 
oxide addition product preferably [ it is / among these / desirable and ] to an aromatic series diol 
alkylene oxide addition product, aliphatic series diols and those concomitant use, and a pan. 
[0031] As a coloring agent, the pigment and color which are usually used for toners can be used. Carbon 
black, iron black, etc. as a black coloring agent for example, as a red coloring agent Lysol red, 
Watchung Red, and carmine 6B, the lake red C As a yellow [ red / CROMOPHTAL ] coloring agent, 
although Cu-phthalocyanine etc. is mentioned as a blue coloring agent and a chloro-ized Cu- 
phthalocyanine etc. is mentioned as a green stain agent, benzidine yellow, Hansa yellow, the 
CROMOPHTAL yellow, etc. It is not limited to these that there should just be high tinting: strength. 
[0032] As occasion demands, the toner for electrophotography of this invention can also contain 
magnetic powder (compounds, such as powder of ferromagnetic metals, such as iron, cobalt, and nickel, 
or magnetite, hematite, and a ferrite). 

[0033] Based on the weight of a toner, magnetic powder the rate of each constituent in the toner for 
electrophotography of this invention 0.5 to 10% 30 to 99% 0.1 to 10% usually It consists of what was 
used 0 to 50%. [ the electric charge control agent of this invention ] [ binder resin ] [ a coloring agent ] 
Furthermore, other electric charge control agent] (Nigrosine, quarternary ammonium salt, etc.) can be 
included if needed [ various additive [lubricant (jpolytetrafluoroethylene, low-molecular- weight 
polyolefine, a fatty acid its metal salt, or amide) and if needed / various ] as occasion demands. The 
amount of these additives is usually 0 - 5% based on toner weight. 

[0034] After the toner for electrophotography carries out the dry type blend of the above-mentioned 
component based on a well-known technique, melting kneading is carried out, and coarse grinding of it 
is carried out after that, and, finally it is atomized using a jet pulverizer etc. Furthermore it is classified 
and particle size is usual. It is obtained as a particle which is 5-20 microns. It is mixed with carrier 
particles, such as iron powder, a glass bead, nickel powder, and a ferrite, if needed, and said toner for 
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electrophotography is used as a developer of an electric latent image. Moreover, hydrophobic colloidal 

silica impalpable powder etc. can also be used for fluid amelioration of a toner. 

[0035] 

[Example] Although an example explains this invention further below, thereby, this invention is not 
limited. Each section expresses the weight section among an example. 

[0036] The [synthetic example 1] imidazole 190 section, the carbonic anhydride soda 148 section and 1, 
and 6-dibromo hexane 681 section was reacted under reflux at 80 degrees C in the DMF 1000 section for 
8 hours for 1 hour. After cooling, the 1 -naphthalene sulfonic-acid soda 642 section and the water 1000 
section were added, and it stirred for 1 hour. The mineral salt which sub**(ed) was carried out the ** 
exception after distilling out water, DMF was distilled out further, and the electric charge control agent 
(1) of this invention was obtained. 

[0037] The [synthetic example 2] benzimidazole 298 section, the carbonic anhydride soda 134 section, 
and the 1,3-dibromopropane 458 section were reacted under reflux at 80 degrees C in the DMF 1000 
section for 4 hours for 1 hour. Subsequently, the benzyl chloride 64 section was added and it reacted 
under reflux for 4 hours. After cooling, the 4-hydroxy naphthalene sulfonic-acid soda 622 section and 
the water 1000 section were added, and it stirred for 1 hour. The mineral salt which sub**(ed) was 
carried out the ** exception after distilling out water, DMF was distilled out further, and the electric 
charge control agent (2) of this invention was obtained. 

[0038] The [synthetic example 3] heptadecyl imidazole 694 section, the carbonic anhydride soda 120 
section, and the 1,4-dibromobutane 407 section were reacted under reflux at 80 degrees C in the 
DMF 1000 section for 4 hours for 1 hour. Subsequently, the benzyl chloride 96 section was added and it 
reacted under reflux for 4 hours. Said reaction mixture was added into the water solution which 
dissolved the sodium acetate 186 section in the water 2000 section, and it stirred violently for 1 hour. 
The polymer which deposited was dried the back according to **, and the electric charge control agent 
(3) of this invention was obtained. 

[0039] The [synthetic example 4] heptadecyl benzimidazole 599 section, the carbonic anhydride soda 89 
section, and the 1,4-dibromobutane 327 section were reacted under reflux at 80 degrees C in the 
DMF 1000 section for 4 hours for 1 hour. Subsequently, the benzyl chloride 43 section was added and it 
reacted under reflux for 4 hours. Said reaction mixture was added into the water solution which 
dissolved the Para toluenesulfonic acid soda 326 section in the water 2000 section, and it stirred 
violently for 1 hour. The polymer which deposited was dried the back according to **, and the electric 
charge control agent (4) of this invention was obtained. 

[0040] The [synthetic example 5] undecyl benzimidazole 682 section, the carbonic anhydride soda 133 
section, and the 1,4-dibromobutane 487 section were reacted under reflux at 80 degrees C in the 
DMF 1000 section for 4 hours for 1 hour. Subsequently, the benzyl chloride 63 section was added and it 
reacted under reflux for 4 hours. Said reaction mixture was added into the water solution which 
dissolved the sodium acetate 206 section in the water 2000 section, and it stirred violently for 1 hour. 
The polymer which deposited was dried the back according to **, and the electric charge control agent 
(5) of this invention was obtained. 

[0041] The [synthetic example 6] undecyl imidazole 497 section, the carbonic anhydride soda 118 
section and 1, and the 10-dibromo decane 559 section were reacted under reflux at 80 degrees C in the 
DMF1000 section for 4 hours for 1 hour. Subsequently, the benzyl chloride 94 section was! added and it 
reacted under reflux for 4 hours. Said reaction mixture was added into the water solution which 
dissolved the metabolic acid soda 228 section in the water 2000 section, and it stirred violently for 1 
hour. The polymer which deposited was dried the back according to **, and the electric charge control 
agent (6) of this invention was obtained. 

[0042] The [synthetic example 7] heptadecyl benzimidazole 697 section, the carbonic anhydride soda 
104 section, and the 1,4-dibromobutane 380 section were reacted under reflux at 80 degrees C in the 
DMF1000 section for 4 hours for 1 hour. Subsequently, the benzyl chloride 50 section was added and it 
reacted under reflux for 4 hours. Said reaction mixture was added into the water solution which 
dissolved the HOUFUTSU-ized sodium 215 section in the water 2000 section, and it stirred violently for 
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1 hour. The polymer which deposited was dried the back according to **, and the electric charge control 
agent (7) of this invention was obtained. 

[0043] The [synthetic example 8] undecyl imidazole 530 section, the carbonic anhydride soda 126 
section, and the 1,4-dibromobutane 429 section were reacted under reflux at 80 degrees C in the 
DMF1000 section for 4 hours for 1 hour. Subsequently, the benzyl chloride 101 section was added and it 
reacted under reflux for 4 hours. Said reaction mixture was added into the mixture of the benzoic-acid 
soda 343 section and the water 2000 section, and it stirred violently for 1 hour. The polymer which 
deposited was dried the back according to **, and the electric charge control agent (8) of this invention 
was obtained. 

[0044] The [synthetic example 9] heptadecyl imidazole 654 section, the carbonic anhydride soda 113 
section, and the 2-chloro ethyl ether 275 section were reacted under reflux at 80 degrees C in the 
DMF1000 section for 4 hours for 1 hour. Subsequently, the benzyl chloride 54 section was added and it 
reacted under reflux for 4 hours. Said reaction mixture was added into the water solution which 
dissolved the sodium molybdate 258 section in the water 2000 section, and it stirred violently for 1 hour. 
The polymer which deposited was dried the back according to **, and the electric charge control agent 
(9) of this invention was obtained. 

[0045] The epichlorohydrin 408 section was dropped at the mixture of the [example 1 of comparison 
composition] undecyl imidazole 97.9 section, and the water 600 section at 50 degrees C in:2 hours. 
Subsequently, it reacted at 100 degrees C for 16 hours, and after cooling, the 4-hydroxy naphthalene 
sulfonic-acid soda 1085 section was added, and it stirred for 1 hour. The polymer which deposited was 
carried out the ** exception and the comparison electric charge control agent (1) was obtained. 
[0046] The polymerization of the mixed monomer of the [example 2 of comparison composition] 
styrene 570 section and the 4th class salt 30 of methyl chloride section of dimethylaminoethyl 
methacrylate was carried out at 65 degrees C by making the azobis dimethylvaleronitrile 10 section into 
an initiator for 10 hours in a methanol / toluene (3/1) partially aromatic solvent 400 section. Reduced 
pressure drying ground with the jet mill after distilling out a solvent, and the comparison electric charge 
control agent (2) was obtained. 

[0047] [Examples 1-9 and the examples 1-2 of a comparison] 

According to the presentation ratio of the [creation of toner] following table 1, it pulverized after 
preliminary mixing with the Henschel mixer, and an electric charge control agent, binder resin, the 
coloring agent, and the release agent were pulverized with the jet mill after kneading and coarse 
grinding with the biaxial extruder, and, subsequently carried out pneumatic elutriation, and toner [ of 
this invention with a volume mean particle diameter of about 1 1 micrometers ] (1) - (9) and a 
comparison toner (1), and (2) were obtained. The ferrite carrier 96 section with a particle size of 100- 
150 micrometers which carried out the coat of toner (1) - (9) and a comparison toner (1), and the (2) 4 
section and the silicon resin of this invention was mixed, and it considered as 2 component developer. 
The copy test of the above-mentioned developer was performed using the electrophotography copying 
machine which attached the OPC photo conductor of [copy test] marketing. The developer was sampled 
in part out of the copying machine to coincidence, and the amount of electrifications was measured by 
the blowing off method. Moreover, it measured also about the odor generated from the exhaust port of a 
copying machine. The result is shown in the following table 2. 
[0048] 
[Table 1] 
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[0050] 

[Effect of the Invention] Th&ejj^^ s ghaxgfiXQntrol agenjand th 
invention have the following ai^^^ms! 
** Excel in thermal resistance, and when it uses for a copying machine etc., don't generate unpleasant 
amine- like odour. 

** It excels in the environmental stability of the amount of electrifications, and the amount of 
electrifications and copy image quality cannot be easily influenced of the weather. 
** There is little coloring of an electric charge control agent, and when it is used for color toners other 
than black, such as red, blue, and yellow, the toner of skillful coloring is made. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] this invention persons reached this invention, as a result Of inquiring 
wholeheartedly for the purpose of obtaining the electric charge control agent and toner which were hard 
to generate a malodorous substance and were excellent in the amount of electrifications, and the 
environmental dependency of copy image quality. Namely, the electric charge control agent 
characterized by this invention consisting of the 4th class salt of a giant molecule shown by the 
following general formula (1); it is the toner for electrophotography characterized by containing the 
above-mentioned electric charge control agent further in the toner for electrophotography which 
contains binder resin and a colorin g agent at le ast in a list. 
General formula (1) : [0006] " ■ - 



[Formula 2] 
' R, X \ 




-R 4 



[0007] (Among a formula, as for Rl, R2 and R3 are hydrogen or the hydrocarbon group of CI - C8 
independently respectively about hydrogen or the hydrocarbon group of CI - CI 7, or R2 and R3 are 
connected mutually and they may form the ring.) R4 About the alkylene group of CI - C12 which may 
include ether linkage in the radical, it is X. - n expresses the integer of 2- 1 00 for an anion. 
[0008] It sets to a general formula (1) and is Rl . As hydrogen or a hydrocarbon group of C I - C17 
hydrogen and the alkyl group (a methyl group, an ethyl group, and n-propyl group -) of CI - C17 An 
iso-propyl group, n-butyl, a cyclohexyl radical, n-pentyl radical, An undecyl radical, a tridecyl radical a 
pentadecyl group, a heptadecyl radical, etc., An alkenyl radical (an undecenyl radical, a tridecenyl 
radical heptadecenyl radical, etc.), Alkylphenyl radicals (a pentyl phenyl group, a hexyl phenyl group 
an octyl phenyl group, a nonylphenyl radical, DESHIRU phenyl group, etc.), aryl groups (phenyl group 
etc.), aralkyl radicals (benzyl etc.), etc. are mentioned. Things desirable [ among these ] are hydrogen 
and the alkyl group of CI 1-C17, and still more desirable things are an undecyl radical, a tridecyl radical 
a pentadecyl group, and a heptadecyl radical. 

[0009] R2 And R3 Hydrogen, or CI - C8 As a hydrocarbon group, hydrogen, alkyl groups (a methyl 
group, an ethyl group, a propyl group, butyl, a hexyl group, octyl radical, etc.), aryl groups (phenyl 
group etc.), aralkyl radicals (benzyl etc.), etc. are mentioned. R2 R3 A benzoradical etc. is mentioned as 
a ring connected mutually. Things desirable [ among these ] are hydrogen, a methyl group, an ethyl 
group, and a benzoradical, and still more desirable things are hydrogen and a benzoradical 
[0010] R4 As an alkylene group of CI - C12, a methylene group, ethylene, a trimethylene radical, a 
tetramethylen radical, a hexamethylene radical, an octamethylene radical, a deca methylene group, a 
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dodeca methylene group, etc. are mentioned inside. Moreover, R4 As an alkylene group of CI which 
includes ether linkage inside - CI 2, -CH2CH20CH2CH2-, -CH2CH20CH20CH2CH2-, - 
CH2CH20CH2CH20CH2CH2-, etc. are mentioned. Things desirable [ among these ] are ethylene, a 
trimethylene radical, a tetramethylen radical, a hexamethylene radical, -CH2CH20CH2CH2-, and - 
CH2CH20CH20CH2CH2-, and still more desirable things are a trimethylene radical, a tetramethylen 
radical, a hexamethylene radical, and -CH2CH20CH2CH2-. 

[001 1] as the anion of X- halogen ion (a chlorine ion and bromine ion --) sulfate ion, such as iodine ion, 
nitrate ion, phosphoric-acid ion, and sulfonic-acid ion (p-toluenesulfonic-acid ion --) Methylsulfonic 
acid ion, hydroxy naphth sulfonic-acid ion, etc., carboxylic-acid ion (formic acid ion, acetic-acid ion, 
and propionic-acid ion -) Boric-acid ion (boric-acid ion, metaboric acid ion, tetrafluoroboric acid ion, 
tetraphenyl borate ion, etc.), such as benzoic-acid ion, metal oxo acid ion (molybdic-acid ion, tungstic- 
acid ion, etc.), etc. are mentioned. Things desirable [ among these ] are carboxylic-acid ion, sulfonic- 
acid ion, boric-acid ion, and oxo acid ion. 

[0012] The number average degree of polymerizations n of the 4th class salt of this macromolecule are 
2-100, and are usually 4-30 preferably [ it is desirable and ] to 3-50, and a pan. 
[0013] Instantiation of the example of the electric charge control agent of this invention mentions the 
compound respectively shown by the following-izing 3 -izing 11. 
[0014] 
[Formula 3] 





c 



3 



\ 



i0 3 " 

•*+•>< -(CH 2 ) 6 



/ n 



[0015] 
[Formula 4] 

/ 




/ n 



[0016] 
[Formula 5] 



[0017] 
[Formula 6] 

C17H35 




CH3-O-SO3- 
-(CH 2 ) 4 



\ 



/ n 



[0018] 
[Formula 7] 
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[0019] 
[Formula 8] 

/ C 11 H 23 . B(0H) 4 " 




/ n 



\ 



(CH 2 ), 0 



[0020] 
[Formula 9] 
f P17H35 




BF 4 ~ 



\ 



[0021] 

[Formula 10] 



\ 



-(CH 2 ) 4 



/ n 



[0022] 

[Formula 11] 

( C 17 H 35 • l/2 MoO|- \ 




- <CH 2 ) 2 0(CH 2 ) 2 



/ n 

[0023] When the manufacture approach of the electric charge control agent of this invention is 
illustrated, there is an approach to which imidazole derivatives (A) and dihalide (B) are made to react, as 
imidazole derivatives (A) -- an imidazole and an alkyl imidazole (2-methylimidazole --) 2-ethyl 
imidazole, 2-propyl imidazole, 2-undecylimidazole, 2-heptadecylimidazole, 2, 4-dimethyl imidazole, 4, 
5-dimethyl imidazole, etc., Aryl imidazoles (2-phenylimidazole etc.), benzimidazole, alkyl 
benzimidazole (2-methyl benzimidazole and 2-ethylbenzo imidazole --) Arylbenzo imidazoles (2- 
phenylbenzo imidazole etc.), such as 2.propyl benzimidazole, 2-undecyl benzimidazole, and 2- 
heptadecyl benzimidazole, etc. are mentioned. As dihalide (B), alkylene dihalide, aralkylene (ethylene 
dichlonde, ethylene dibromide, 1,3-dibromopropane, 1, 4-dichlorobutane, 1,4-dibromobutane, 1,6- 
dibromo hexane, 1, 8-dibromo octane, 1, 10-dibromo decane, 1, 12-dibromo dodecane, etc.) dihalide 
(xylylene dichloride etc.), the alkylene dihalide (- dichloroethyl ether, and beta and beta'beta, beta'- 
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dichloro ethyl formal etc.) that includes ether linkage in a radical are mentioned, the reaction ratio of 
imidazole derivatives (A) and dihalide (B) - mol criteria it is - usually - 1 :2 to 1.5:1 -- it is - 
desirable 1:1.3 to 1.3:1 - it is 1:1.2 to 1.2:1 still more preferably. Moreover, mono-halide or N 
permutation imidazole can be used together in or 4syfe^^ 

bromide, a n-but^g^^e, a buQ^H®irf^a-beagj^fe@^^benzyl bromide, etc. a^meiitioned^ 
As an N permutation imidazole, 1 -methyl imidazole, 1 -ethyl imidazole, 1 -benzyl imidazole,! -methyl 
' benzimidazole, 1-ethylbenzo imidazole, 1 -benzyl benzimidazole, etc. are mentioned. X - The alkali 
metal and ammonium salt of an anion other than a halogen can also be used together in order to make an 

anion intc^mions_pthe^ — — - — 

^0024] As qj|HM8BBfflSffl §Miat is necessary is just inactive to (A) and (B). For example, alcohols' 



/ 1 solvents, such as aprotic p~otarsolvents, such as ketones, such as aromatic series solvents, such as 
I I benzene, toluene, and a xylene, an acetone, a nd a mrthyl rthyl lrrtonr, dimrthvlfonriamide^ 
Vi dimethylai xtamid e, and dimethyl sulfoxide, a mnthor.nl nthnr.ni nnf j i f 7 n pr n p i no J ^ater!lnd thes e 
pailiallv-aromatic solvents are mentioned Thev are an alcohols solvent and an aprotic solvent preferably 
[ among these ]. It is desirable to use alkali together in order to neutralize the hydrogen halide generated 
by the reaction. As alkali, a sodium hydroxide, a potassium hydroxide, a sodium carbonate, etc. are 
mentioned. Although it is desirable that dihalide (B) is dropped into imidazole derivatives (A) and the 
solution of alkali as for the reaction approach, it can also teach coincidence. After removing the mineral 
salt which sub**(ed) according to fdtration or centrifugal separation after reaction termination, a solvent 
is distilled out, and the electric charge control agent of this invention is obtained. When a water-soluble 
solvent like a methanol, ethanol, and dimethylformamide is used for a reaction solvent, by pouring a 
reaction mixture underwater, mineral salt and a solvent can be removed to coincidence, and the 4th class 
salt of a macromolecule of powder-like this invention can also be obtained. Reaction temperature is 
usually 30-200 degrees C, and is 60-180 degrees C preferably. Since it will be easy to start side reaction 
-it less than 30 degrees C if a reaction rate is slow and 200 degrees C is exceeded, it is not desirable. 
UAoughreaction time changes also with reacti on temperature, it is usually about 2-20 hours. 
[W25j-A-s-BAJMB A- resin which -ean-b t: used for t he toner fefeaki&Biflafe^^ 



although styrene resin, polyolefme system resin, polyester s^^^r^^^pol^^^^^^^ 
polyurethane system resin, these mixed resin, etc. are mentioned, if it is binder resin which can be used 
for toners, it is good and anything is not limited especially. 

[0026] As styrene resin, the homopolymer of styrene and the copolymer of styrene and the monomer in 
which other copolymerization is possible are mentioned. As styrene and a monomer which can be 
copolymerized, aromatic series vinyl hydrocarbons other than styrene, an acrylic (meta) monomer, and 
other monomers are mentioned. As an aromatic series vinyl hydrocarbon, the substitution product (alpha 
methyl styrene, p-methyl styrene, p-cumyl styrene, etc.) of styrene, for example, alkylation styrene, 
halogenation styrene (KURORU styrene, KURORU methyl styrene, etc.), acetoxy styrene, 
hydroxystyrene, etc. are mentioned. (Meta) As an acrylic monomer, acrylate (meta) {the alkyl (meta) 
acrylate [methyl (meta) acrylate, ethyl (meta) acrylate, butyl (meta) acrylate, 2-ethylhexyl (meta) 
acrylate, lauryl (meta) acrylate, stearyl (meta) acrylate], etc. of CI - CI 8, hydroxyl content (meta) 
acrylate (hydroxyethyl (meta) acrylate etc.), etc.} and a nitrile group content monomer [(meta) 
acrylonitrile] etc. are mentioned. Moreover, as other monomers, vinyl ester, aliphatic series vinyl (vinyl 
acetate, propionic-acid vinyl, etc.) hydrocarbons (a butadiene, isoprene, etc.), halogenation olefins (a 
vinyl chloride, vinyl bromide, etc.), partial saturation monochrome or polycarboxylic acid [(meta) an 
acrylic acid, ethacrylic acid, a crotonic acid, a sorbic acid, a maleic acid, an itaconic acid, a cinnamic 
acid], etc., those anhydrides, those partial ester (maleic anhydride etc.) (maleic-acid monomethyl ester 
etc.), etc. are mentioned. Desirable things are the polymerization object of styrene, the copolymerization 
obj ect of styrene and an acrylic (meta) monomer, the copolymerization object of styrene and an aliphatic 
senes vinyl hydrocarbon, and the copolymerization object of the monomer in which these and other little 
copolymerization are possible among styrene resin. 

[0027] As polyolefme system resin, the following (b) - (d)s, and two or more sorts of such mixture are 
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mentioned, for example. 

(**): Polyethylene, polypropylene, an ethylene alpha olefin (carbon numbers 3-8) copolymer (for 
example, ethylene 50wt% more than, especially 70wt(s)% more than thing) 

(**): maleic-acid derivative (maleic-anhydride, maleic-acid dimethyl ester, maleic-acid diethyl ester, 
maleic-acid G 2-ethylhexyl ester, etc.) addition product (Ha): of I -- oxide (**) of (**) -- : -- the 
copolymer of ethylene nature unsaturated carboxylic acid [(meta) an acrylic acid, an itaconic acid], etc., 
and/ or the ester [alkyl (C 1 -C 1 8) ester] etc. and ethylene nature unsaturated hydrocarbon (ethylene, a 
propylene, butene-1, etc.) -- desirable things are polyethylene, polypropylene, and these maleic-acid 
derivatives among these. 

[0028] As polyester system resin, the polycondensation object of dicarboxylic acid components, such as 
dicarboxylic acid and/or its ester plasticity derivative (low-grade alkyl ester, acid halide, acid 
anhydride), and a diol component etc. is mentioned. As a dicarboxylic acid component, aliphatic series 
dicarboxylic acid, such as aliphatic series dicarboxylic acid of the carbon numbers 2-30, such as 
aromatic series dicarboxylic acid, such as a terephthalic acid, isophthalic acid, a phthalic acid, 
naphthalene dicarboxylic acid, trimellitic acid and those ester (dimethyl terephthalate etc.), arid acid 
halide (terephthalic-acid dichloride etc.), an adipic acid, a sebacic acid, and dodecane dibasic acid, and 
those ester (adipic-acid dimethyl etc.), and acid halide (AJIPI acid dichloride etc.), is mentioned. It is 
concomitant use of aromatic series dicarboxylic acid and aromatic series dicarboxylic acid, and aliphatic 
series dicarboxylic acid preferably [ among these ]. As a diol component, ethylene glycol, 1,3- 
propanediol, Aliphatic series diols, such as aliphatic series diols, such as 1,4-butanediol, 1,6-hexanediol, 
and neopentyl glycol, and alcoholates (the sodium alcoholate etc.) of those Bisphenol A, Bisphenol S, 
Bisphenol F, hydroquinone, Aromatic series diols, such as those ester (diacetyl bisphenol A etc.) and' 
those alcoholates (bisphenol A disodium alcoholate etc.) The ethyleneoxide and/or the propylene oxide 
addition product of bisphenol A, Aromatic series diol alkylene oxide addition products, such as 
ethyleneoxide of Bisphenol F, and/or a propylene oxide addition product Polyalkylene glycols, such as a 
polyethylene glycol, a polypropylene glycol, and a polytetramethylene glycol, are mentioned. Things 
desirable [ among these ] are aromatic series diol alkylene oxide addition products, aliphatic series diols, 
and those concomitant use, and still more desirable things are aromatic series diol alkylene oxide 
addition products. 

[0029] As epoxy system resin, an addition condensation object, its denaturation object, eta of bisphenol 
A and epichlorohydrin are mentioned. 1 
[0030] As polyurethane system resin, the polyaddition object of a diisocyanate component and a diol 
component etc. is mentioned. As a diisocyanate component, aliphatic series diisocyanate, such as 
cycloaliphatic diisocyanate, such as aromatic series diisocyanate, such as TDI and MDI, isophorone 
diisocyanate, and Hydrogenation MDI, and ethylene di-isocyanate, and tetramethylene di-isocyanate, 
etc. is mentioned. It is aromatic series diisocyanate preferably [ among these ]. The object used for 
polyester as a diol component and the same object are mentioned. It is an aromatic series diol alkylene 
oxide addition product preferably [ it is / among these / desirable and ] to an aromatic series diol 
alkylene oxide addition product, aliphatic series diols and those concomitant use, and a pan. 
[0031] As a coloring agent, the pigment and color which are usually used for toners can be used. Carbon 
black, iron black, etc. as a black coloring agent for example, as a red coloring agent Lysol red 
Watchung Red, and carmine 6B, the lake red C As a yellow [ red / CROMOPHTAL ] coloring agent, 
although Cu-phthalocyanine etc. is mentioned as a blue coloring agent and a chloro-ized Cu- 
phthalocyanine etc. is mentioned as a green stain agent, benzidine yellow, Hansa yellow, the 
CROMOPHTAL yellow, etc. It is not limited to these that there should just be high tinting; strength. 
[0032] As occasion demands, the toner for electrophotography of this invention can also contain 
magnetic powder (compounds, such as powder of ferromagnetic metals, such as iron, cobalt, and nickel 
or magnetite, hematite, and a ferrite). 

[0033] Based on the weight of a toner, magnetic'powder the rate of each constituent in the toner for 
electrophotography of this invention 0.5 to 10% 30 to 99% 0.1 to 10% usually It consists of what was 
used 0 to 50%. [ the electric charge control agent of this invention ] [ binder resin ] [ a coloring agent ] 
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Furthermore, other electric charge control agent] (Nigrosine, quarternary ammonium salt, etc.) can be 
included if needed [ various additive [lubricant (polytetrafluoroethylene, low-molecular-weight 
polyolefine, a fatty acid its metal salt, or amide) and if needed / various ] as occasion demands. The 
amount of these additives is usually 0-5% based on toner weight. 

[0034] After the toner for electrophotography carries out the dry type blend of the above-mentioned 
component based on a well-known technique, melting kneading is carried out, and coarse grinding of it 
is carried out after that, and, finally it is atomized using a jet pulverizer etc. Furthermore it is classified 
and particle size is usual. It is obtained as a particle which is 5-20 microns. It is mixed with carrier 
particles, such as iron powder, a glass bead, nickel powder, and a ferrite, if needed, and said toner for 
electrophotography is used as a developer of an electric latent image. Moreover, hydrophobic colloidal 
silica impalpable powder etc. can also be used for fluid amelioration of a toner. 



[Translation done.] 
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